Introduction
The increase in international migration since 1945 is often considered as an integral part of globalization. However, this is belied by its composition. Migration among OECD countries has been broadly constant despite a vast expansion in both trade and capital flows between them. The expansion in global migration is entirely accounted for by flows from developing countries to the OECD. Developed countries account for 15 per cent of the global population, but are the destination of 56 per cent of all migrants. While the defining difference between developed and developing countries is income, there are also substantial differences in political freedom and in culture. Migration from developing to developed countries is likely to be driven by these three gaps and their interactions.
In this paper we analyze the evolution of the flow of voluntary migration from developing to developed countries. We focus on voluntary migration by excluding movements of refugees.
Using recently released global panel data, we are able to estimate inter-decade flows for each decade between 1960 and 2000. While there is a rich literature on migration to OECD countries (for a survey see Docquier and Rapoport, 2012 ) the studies typically use only one or two waves of data.
We show that the evidence supports a conceptualization of the act of migration as an investment on which the migrant gets a subsequent return. The return reflects the gaps in income and political freedom between their host and home countries, and the required investment reflects a range of impediments to mobility. Potentially, one important impediment is a difference in cultures: wide culture gaps are as evident as income gaps. The investment costs of migration are reduced by support from prior migrants who have retained their connections to their home societies. Consistent with Beine et al. (2011a) , we find that this effect of diasporas is powerful. A neglected implication is that migration has a tendency to accelerate: migration builds diasporas, and diasporas ease subsequent migration. However, this role of diasporas introduces a further potential effect of culture. The cultural distance between home and host societies may affect the rate at which immigrants absorb into their host society, and hence the rate at which their connections with their country-of-origin decay.
If a wide culture gap preserved the link between immigrants and their home societies, it would increase the gearing from the stock of immigrants onto the subsequent flow. A large difference in cultures could therefore potentially both impede migration and accelerate its increase. This paper is the first to estimate these effects of income, politics and culture in an integrated approach.
In Section 2 we estimate a model of migration, using a set of economic and political explanatory variables, and show how the results support an investment-return interpretation.
We introduce a measure of cultural distance in Section 3 and show that it has powerful and somewhat counter-intuitive effects. Section 4 concludes.
Estimating a Core Model

The Dependent Variable
In our model we analyse the flow of migrants from low and middle income countries to high income OECD countries over the period 
. The classification is based on the World
Bank's country definition for 2000, the most recent year for which comprehensive migration data are available. As we explain further below, migrants are defined as people who were not born in their current country of residence. This information is available in country pair format. These country pairs are directed dyads, m ij , where i denotes the country of origin and j the destination country. These dyads are directed because the migration stock for country pair ij is not the same as for country pair ji. Since we only consider cross-border migration we do not consider any movements within countries and do not analyse m ii , m jj etc. The total number of country pairs is therefore N(N -1).
In our migration model we model the change in the stock of migrants, or the flow of migrants, over each decade:
where i and j are the origin and destination country, respectively and t denotes time (1960, 1970, 1980, 1990 and 2000) . The stock of migrants at time t is denoted by m ijt and the difference between the stock of migrants at time t and t-1 approximates the flow of migrants (m ijt -m ijt-1 ). Our dyadic dataset contains two types of explanatory variables. One set is specific to the country, be it the country of origin or destination, for example income (z it , z jt ).
Another set of variables is specific to the country pair, such as a common border or colonial history (w ij ). We expect that the effect of the country characteristics depends on the size of the existing migrant stock, or the diaspora. We therefore interact the country and country pair characteristics with the diaspora (e.g. w ij ·m ijt-1 ). We also include country fixed effects for the origin countries as well as destination countries, η i and η j , and a time effect, τ t . We also note that the error terms e ij are likely to be correlated across observations.
The data used for this paper come from Özden et al (2011) . They define migrants as people living in one country but having been born in another country. Thus, the concept of migration is based on where people are born and not on their nationality. The data set covers all countries and provides the number of migrants originating from country i now living in country j. The data set provides migrant population numbers for 1960, 1970, 1980, 1990 and 2000 in 175 countries.
The following figures and tables provide some description of the data. Figures 1-3 show that while the high income OECD countries only account for 15 per cent of the global population, they are the destination of 56 per cent of all global migrants (originating from poor, middle and high income countries).
---Figures 1-3 about here --- Table 1 provides a further breakdown of the origin and destination of migrants. In 2000 about 70 million migrants from poor and middle income countries were living in the high income OECD countries. This accounts for about 42 per cent of all global migration. In our analysis we concentrate on the examination of the migrant flows from poor and middle income countries to high income OECD countries.
--- Table 1 about here --- Özden et al (2011) provide the first data set to cover global migration over time. While the data coverage is impressive, the use of these data poses some statistical challenges. We only highlight two issues here; Beine et al (2011b) discuss these and other challenges in more detail.
'Zero Observations'
One characteristic of the migration data is that many dyads take a value of zero, because nobody born in country i now lives in country j. OLS may therefore not be the appropriate estimation method. In our regression sample we have 6379 observations of which 682 are zero. 1 One option would be to disregard the zeros and only use the positive observations for our analysis. However, it is not clear whether many of the zeros are indeed zeros or are in fact small numbers. In many countries published census data does not provide information on very small groups of people, because they could be identified. Zero or small stocks of migrants that did not scale up over time are an interesting phenomenon and we would like to consider this in our analysis, thus, we decided to keep them in our sample. Figure 4 provides a frequency distribution of the stock of migrants, to which we also refer as the diaspora.
--- Figure 4 about here ---
Stocks and Flows
Ideally we would like to analyse the determinants of the inflow of new migrants. However, we only have data on the stock of migrants at five points in time. The difference in the stocks between time t-1 and t is not equal to the inflow of new migrants because some of the migrants present at time t-1 will have died, returned or migrated to a different country by time t. Thus, the difference between the stocks of migrants between time t-1 and t will understate the inflow of new migrants. We do not have sufficient information on return migration but we do have some information on mortality. How many migrants survive from one round of censuses to the next depends on the age structure of the migrant population and the mortality rates of these migrants in their host country. In the Appendix we outline how we used data on the age structure of the migrant stock and host country mortality rates to adjust the flow of migrants. Basically, we added the estimated number of migrants that died during the decade to the difference of the migrant stocks at the beginning and the end of the decade to derive an adjusted measure of the flow of migrants. To illustrate our adjustment of the migration flows we present some of the migrant flow data for migration from India to the UK in Table 2 .
--- Table 2 about here ---To summarize, we are mindful of the various data problems. We examined the treatment of zero observations but could find no evidence of selection bias. In order to approximate the flows of new migrants we adjust the stocks for mortality. With these data issues in mind we now turn to the estimation of our baseline model.
The explanatory variables
Migration has been examined in many different academic disciplines: history, economics, political science, geography, anthropology and sociology; for recent interdisciplinary reviews see Brettell and Hollifield (2008) and de Haas (2010) . The core assumption of economic models is that individuals migrate from low-to high-income regions in order to improve their well-being (Ravenstein's (1885 (Ravenstein's ( , 1889 'laws of migration'). Migrants are attracted by better economic, political, demographic and environmental factors in other countries. Gravity-based models have expanded on the idea that migration is a function of spatial disequilibria. For example, Lee (1966) added distance, physical barriers, immigration laws and personal characteristics of the migrant to his migration model. While absolute wage differentials have widened, transport costs have fallen, encouraging migration to increase (Hatton and Williamson, 1998) .
We regress the flow of migrants between country dyads on measures of that proxy the incentive to migrate and the cost of migration. The fundamental economic incentive to migrate is the absolute difference in per capita income between the host and home economies. However, while income in the host country has a straightforward incentive effect, that in the country of origin has a dual role since it affects not only the incentive to migrate but the ability to finance the required investment. Hence, rather than use the income difference as an explanatory variable, we enter incomes in the host and home economies separately. We measure the income variables at the beginning of the decade in order to reduce endogeneity.
While the potential migrant has no choice as to country-of-origin, the country of destination is a choice variable. The migrant determines where to migrate as well as whether to migrate.
In estimating the rate of migration from i to j, where j is some particular OECD country, we therefore investigate whether the income of j relative to other potential OECD destinations has significant effects. We again use lagged values.
Since the decision to migrate is intrinsically forward-looking, the pertinent economic variable may be the expectation of future incomes. However, the growth of per capita income in home and host countries over the course of the decade is potentially endogenous to migration during the decade: for example, immigration may raise per capita growth. To control for this we proxy growth of the destination country's economy by the weighted growth rates of the countries which are the markets for its exports.
Analogous to the economic incentive to migrate, there is an incentive to societies that offer greater political freedom. While there is little variation among OECD societies, there is considerable variation both between developing countries and over time within them. As with income, the extent of political freedom in countries-of-origin has ambiguous effects: some restrictions on freedom may directly or indirectly reduce emigration. Hence, as with income,
we enter the degree of political freedom separately for host and home societies. We also include social disruption as proxied by periods of civil and international warfare.
The investment cost of migration is influenced by a range of variables. The most evident proxy variable is the distance between the country dyads. As noted above, diasporas lower the costs of migration. Relatives established in host countries provide finance for travel, hospitality on arrival, and networks for employment (see Collier (2013) , chapter 6 for a discussion). They can also confer the right to migrate through sponsorship, marriage and political influence on regulations. We proxy the size of the diaspora by the stock of immigrants from the country-of-origin in the host society, measured as discussed above. We also include whether there was a former colonial relationship between the dyads. This may influence decisions through the ease of information flows, or more subtly through expectations set during education, as exemplified by the sense of Britain as the 'home country' for West Indians described in the writings of V.S. Naipaul.
Migration is subject to a range of regulations imposed by host societies. These changing
regulations have yet to be codified into a tractable global dataset. In the absence of such data we can only resort to proxies. One such proxy is indeed whether there was formerly a colonial relationship, since this affects the regulations imposed by host societies. A second proxy is whether the country-of-origin is landlocked. Other than by direct flight, emigration from such countries requires passage through transit countries which are likely to impose their own regulations, so that the migrant is subject to multiple restrictions. Finally, as discussed below, we introduce country fixed effects. These will capture those differences in regulations between OECD societies which are persistent and which are not idiosyncratic as to particular countries-of-origin. The assumption of persistence becomes less reasonable the longer is the time span of the analysis: we take the thirty-year period 1970-2000. Were the controls exogenous to the demand for migration, and fully effective, then they alone would fully explain the volume of migration. Individual choices might affect the composition of migration but would not affect its totals. In practice, migration controls are seldom absolute limits on volumes and are also seldom fully effective. Hence, the demand for migration can be expected to influence volumes.
Finally, we control for time effects by decade dummies, and for the size of country, through the (lagged) populations of host and origin societies. A well-established result in the literature is that small countries, such as islands, have high rates of emigration.
Because migration is a complex decision, subject to a wide array of potential influences, it is valuable to investigate the interactions between variables. However, even though our model is relatively parsimonious in the use of explanatory variables, there are 31 interaction terms.
The inclusion of these interaction terms is likely to introduce multicollinearity. In order to decide which interaction terms to retain in our core model we used the automated selection process as suggested by Johansen and Nielsen (2009) and Doornik (2009) . This establishes which interaction terms are significant. The results are presented in Table 3 . Column 1 is the General Unrestricted Model (GUM) with all interaction terms included. The more manageable model that resulted from the automated selection process is presented in column 2, which includes 15 interaction effects.
Our model may suffer from omitted variable bias and we investigated whether including country fixed effects changed our results. In order to examine this, we included all fixed effects for countries of origin and destination in our core model and used the automated process to establish which country effects were significant. The resulting model is presented in column 3. It appears that the coefficients are not much changed. Most of the country-oforigin fixed effects are insignificant with the exceptions of Hungary, Korea, Libya, the Philippines and Poland. In contrast, most destination country dummies are significant, presumably reflecting persistent differences in immigration policies.
--- Table 3 about here --- Table 4 presents different treatments for the standard errors for the core model plus country dummies. In the first column we cluster the standard errors by destination, in the second column by origin and in the third column by dyad. The significance levels of the variables are mostly unaffected by the different clustering strategies.
--- Table 4 about here ---
Discussion
The overall influence of each variable is the sum of its direct and interaction effects. We find that interactions are central to the migration decision. Since it is difficult to discern from the regression tables the net effects of variables that operate through several interactions, we
show the salient relationships through graphs.
As suggested by Beine et al (2011a) the effect of the diaspora on migration flows is large.
However, its overall effect is determined through a series of interactions with other variables. green line shows the relationship if the diaspora is small. Now, income in the country-oforigin is strongly supportive of migration: the ability to finance the investment cost evidently predominates over the incentive effect. Finally, the downward-sloping purple line shows the relationship if the diaspora is large. Now, higher income in the country-of-origin reduces migration: the incentive effect predominates over the enhanced ability to finance investment.
Our interpretation of these substantial differences is that the diaspora is critical in reducing the investment cost that must be borne by the migrant, and so substitutes for income in the country-of-origin. A similar implication follows from Figure 5 , which depicts the flow of migration as a function of the size of the diaspora. At the mean of all other variables (the red line) the diaspora substantially increases migration. The slope of this line is 0.749, suggesting that for an extra 1,000 persons in the diaspora, the flow in the following decade will increase by about 749 migrants. This is a very large effect and an obvious concern is that since the diaspora is measured as the accumulated stock of past migration it spuriously includes all those unobserved effects which are time-invariant. This concern is mitigated because we are controlling for fixed effects in both the country-of-origin and the host country; because we are controlling for the past relationship of the country dyad; because the effect of the diaspora is not direct but comes about only through interactions with other variables that have clear economic interpretations; and because they are consistent with the recent literature. The effect of the diaspora is considerably more powerful if migration requires a long distance (the green line) rather than a short distance (the purple line). Distance is an important impediment to migration, but since long distances increase the investment cost, diasporas have a more important role. Finally, Figure 6 depicts the same relationship but for former colonies (the blue line). A former colonial relationship reduces the importance of diasporas, our interpretation being that it substitutes for the information flow provided by diasporas.
---Figures 4-6 about here ---While a key attraction of OECD countries is evidently their level of income, the small variations between them and the small changes over time do not appear to be important. In our results, the significant and positive direct effect of the level of income is offset by interaction terms. Similarly, growth during the decade in the destination country has only one weakly significant effect, through an interaction with a former colonial relationship. Growth during the decade in the country-of-origin is also weakly significant, increasing migration. This is consistent with the effect on the ability to finance investment predominating over the incentive effect. However, it should be recalled that we proxy the destination economy's growth rate by the weighted growth rates of its export partners.
To summarize the economic aspects of the migration decision, it appears to be determined by the tension between the prospect of reaping a large economic gain and the impediment of financing the required initial investment. Diasporas are critical in overcoming the investment costs and hence elevating the importance of the incentive constituted by the income gap.
Whereas the economic effects are powerful but complex, the effect of political openness is weak but straightforward. There are only small differences among OECD societies in measured political openness and these have small, though statistically significant effects.
Political openness in countries-of-origin is more important, but greater openness increases emigration rather than reducing it. Evidently, variations in political rights include the right to emigrate and the right to information pertinent for the migration decision.
Turning to our proxies for variations in restrictions on migration, both a former colonial relationship and whether the country-of-origin is landlocked are significant. However, quantitatively the effects are minor, and that concerning whether the country-of-origin is landlocked is likely to be spurious since it appears to be driven entirely by Hungary.
Treatment of the Standard Errors
The columns of Tables 4 provide a comparison of the treatment of the standard errors:
clustered by country of origin (1), country of destination (2) and by dyad (3) 2 . Comparison across the different standard error treatments suggests that our results are robust to different ways of clustering. In particular the coefficient on diaspora and the interaction terms remain unchanged. This is also the case for our core model, Appendix Table A3 provides the same comparison for the core model without the country dummies. There are some small differences as a result of different clustering methods when we compare columns (1) and (2).
When we cluster the standard errors by origin (column 1) the colonial past dummy and two interaction terms are significant when compared with clustering by destination (2). Thus, once we allow for clustering of standard errors by destination, the colony effects become less important. In columns (2) and (3) the Korea and Poland dummies are insignificant, when we cluster by destination or by dyad these countries are not different from the average.
Migration and Cultural Distance
We now introduce the possible effects of cultural difference into our analysis. In the economic literature Wacziarg (2009, 2013) populations. An intuitive analogue is the concept of relatedness between individuals: two siblings are more closely related than two cousins because they share more recent common ancestors-their parents rather than their grandparents." The measured genetic differences are neutral in the sense that they have no direct bearing upon human performance, but they are reasonable proxies for the time during which different pairs of human cultures have been separated and so have presumably diverged. Like Wacziarg (2009, 2013) we concentrate on the genetic distance that takes into account that a country's population is not homogeneous but made up of different groups. We therefore use the "weighted genetic distance," representing the expected genetic distance between two randomly chosen individuals, one from each country, using the genetic distances associated with their respective ancestor populations (Spolaore and Wacziarg, 2013: 18 Footnote 17).
Spolaore and Wacziarg (2009) have used their measure of the cultural distance between countries to demonstrate that it can be a barrier to the flow of knowledge. While their concern is the adoption of new technologies, potentially the same knowledge barrier impedes the movement of people. We test this by introducing cultural distance as an explanatory variable.
Our results are reported in Table 5 . In column 1 we repeat our core model for ease of comparison. Our measure of the genetic distance between countries is not available for as many pairs of countries as our other data and so the number of observations is approximately halved. However, it remains substantial at 3,022 and when our core regression is rerun on this reduced sample the results are very similar: the size of the diaspora continues to have a large and significant effect. We report these results in column (2). At the mean of all the variables our core model predicts a flow of 9,760 migrants whereas the results from the reduced sample in column (2) predict one thousand more migrants (10,760). Having established the difference of predicted outcomes given different sample sizes we then introduce the genetic distance variable in column (3). We find no significant direct effect of genetic distance on the rate of migration. Migration from poor countries to rich ones appears not to be impeded by the gap in cultures.
However, cultural distance can potentially affect migration not only as a direct barrier, but indirectly as a barrier to the integration of immigrants into their host society. Potentially this can affect migration by reducing the pace at which the diaspora decays through absorption into mainstream society. Recall that we have found further evidence for the proposition of Beine et al (2011a) that diasporas are critical adjuncts to the migration process. As the diaspora accumulates, migration becomes easier and so increases. While migration adds to the diaspora, an offsetting process of absorption of immigrants into mainstream society reduces it as migrants gradually lose their connections with their country-of-origin. This is, for example, an implication of the Dunbar constant, which posits that the number of other people with which an individual interacts is approximately the same across societies (Dunbar 1992 ).
This indirect effect of cultural distance on migration yields the counter-intuitive proposition that the wider is cultural distance the more rapidly migration will accelerate. Due to the lower rate of absorption, a given rate of migration will generate a more rapid accumulation of the diaspora, and this in turn will facilitate more migration. This hypothesis was proposed in Collier (2013) but was not tested.
We test the hypothesis through introducing an interaction term between the cultural distance between a host society and a country-of-origin and our previous estimate of the accumulated stock of migrants from that country. While we have referred to this cumulated stock as the diaspora, our measure has made no allowance for cultural absorption.
As reported in Table 5 , whereas the direct effect of cultural distance on migration is small and insignificant, its interaction with the diaspora has a large and significant effect. As postulated, the wider is the gap in cultures the more useful is the accumulated stock of immigrants to subsequent migrants. The effect is substantial. At the mean value of genetic distance (a value of 1,040) the predicted flow of migrants during a decade is 12,066. If we consider a smaller genetic distance (reducing the distance by one standard deviation, 599) this predicted value is 8,347 and if we consider a larger genetic distance (plus one standard deviation) this predicted value is 15,784. As we noted in the previous section, while the apparent direct effect of the diaspora might be contaminated by the effect of omitted variables, interaction effects are less exposed to this critique. In the present case, we have the same measured diaspora having powerfully different effects on migration due to observed differences in cultural distance.
While the above figures show the single-decade effect of cultural distance, the impact of the diaspora on migration cumulates over several decades. In our core model, adding 100 We now turn to robustness checks. We use an alternative measure of genetic difference and control for linguistic distance. First, in column 4 we repeat our analysis of genetic distance, this time using an alternative measure of genetic distance. 4 The results remain qualitatively similar. In columns 5 and 6 we include a measure of linguistic distance. These data were also used by Spolaore and Wacziarg (2009) Linguistic difference has quite different effects from cultural distance. Whereas a wide culture gap does not directly impede migration, a wide language gap is a significant direct impediment. There are several potential routes by which this may operate: for example, information flows may be more limited, or anticipated earning power in a host society may be reduced. However, the width of the language gap does not significantly interact with the diaspora. Again this is in contrast to the effect of the culture gap. Perhaps once in the host country, the rate at which the migrants forge connections with their host society and loosen them with their country-of-origin is determined by cultural distance rather than by language proximity. Once two languages are mutually unintelligible, the absorption of the new language may follow from the culturally-determined frequency of social interaction with the indigenous population rather than being set by its intrinsic difficulty.
The contrast between the effects of cultural and linguistic difference is striking. Based on the regression presented in column 5, a one standard deviation increase in cultural distance increases the migration flow by 27 per cent, whereas a one standard deviation increase in linguistic distance reduces the migration flow by 16 per cent. Clearly, these distinctive effects warrant further research, including complementary studies at the micro-level.
Conclusion
Recent advances in global data sets have greatly enhanced the scope for the quantitative analysis of international migration. We have focused on migration from developing to developed countries. During the first half of the 20 th Century such migration was negligible, but since 1945 it has continuously increased and is now substantial. By using global data since 1960 we are able to analyse this process of escalation. Developed and developing countries are characterized by three substantial differences: in incomes, in political rights, and in cultures. There are now objective measures for each of these differences and our analysis is able to integrate them. We find that migration is driven by interactions between a few key variables.
One powerful effect is that diasporas increase migration. Most plausibly this is through reducing the investment costs that migrants must surmount in order to access the markedly higher incomes that can be earned in OECD countries. For example, diasporas are more important if migration requires a long journey, and if incomes are low in the country-of-origin. As migration feeds diasporas and diasporas facilitate subsequent migration, this accounts for the observed tendency of migration to accelerate.
The other powerful effect is from cultural differences. Counter-intuitively, a wide gap between the culture of the host society and that of the country-of-origin increases rather than impedes migration. The migration-enhancing effect is solely due to an interaction between cultural distance and the accumulated stock of migrants: the wider the gap the more powerfully does past migration facilitate further migration. We have interpreted this as being due to the effect of cultural difference on the rate at which migrants are absorbed into their host society and hence loosen their connections with their country-of-origin. This interpretation is amenable to validation through sociological studies. More generally, now that the scope for global aggregate analysis has opened up, there is a need for close integration with field studies. Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% 1960, 1970, 1980 and 1990. We know the total number of migrants and how many migrants were under one years of age, between the ages of 1-4, 5-9, …, 80-84 and how many were over 85 year olds. We only have this detailed information for other OECD migrant stocks for 1990 and 2000.
The UN population statistics provide information on the mortality rates by age group for (almost all) OECD countries for the years 1960, 1970, 1980 and 1990 . The data set list the probability of dying for infants under one years of age, and the probability of death between the ages of 1-4, 5-9, …, 80-84 and for the over 85 year olds. The probabilities are for death occurring during the following ten years.
For each OECD country we use their mortality rates by age group and the information on the US migrant stock and Since we constructed the adjustments by using US migrant stock information, it is useful to consider how much smaller the migrant stock at time t, M it , would have been due to these deaths. These are the percentage reductions for the US and for the average OECD country: 1960-69 1970-79 1980-89 1990- 
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